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INTRODUCTION

The alcohol plant at Tﬁskegee University is capable of
producing 180 proof alcohol at a .rate of § gallons/hr. Efforts
are underway to equip this plant with a dehydration unit cabable
of producing 199 proof alcohel. As a part of this effort
technology developed at Purdue University by Dr., Mike Ladiscb‘was
reviewed and is being adopted. The overall objectives of this
work include (i) a background study of literature and laboratory
work performed at purdue, (ii) design, fabricate and test a
laboratory scale dehydration unit aﬁd (i1i) upon successful
bompletion to build @ scale up unit. The schematic and design
details af the laboratory scale unit were described in the
previous report. In the subsequent period, fabrication and
testing of heat exchangers ‘has been mostly completed. During the

test, the heat exchangers performance was found quite adequate,
FACILITY

A schematic of the laboratory dehydration unit 1s shtown in
Figure 1. This facility consists of a 4 inch dia and 32 inch
high steel column packed with corn grits. The steel column is
connected to two heat exchangers on both ends. The feed (180
proof ethanol-water mixture) is cumped using a metering pump at a
steady flow rate., The feed 1s heated from room temperature to
100°C in one of the heat exchangers (Hl) befcre it enters the

packed column. The anhydrous ethanol vapors collected at the top
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of the column are condensed in the condenser (Cl). The
temperature in the column is monitored at no less than six
locations using thermocouples. A down flow regeneration is
carried out using heated nitrogen after each run. FHeat exchangér
HZ and consenser C2 are primarily used to heat and cool the

regenerating gas to the desired temperature.
FABRICATION AND START UP

The fabrication and testing of heat exchangers Hl and H2 are
now completed. A schematic of these exchangers is shown in
Figure 2, Each exchanger'has one steel shell made of steel tube
with flanges welded on both ends. A hal: inch stainless steel
U-tube serves as the carrier of ethanol féed. The steam is
_supplied from the boiler and the exit steam is let to the cooker,
The heat exchangers are covered with Microlock insulation
(thermal conductivity of 0.3 Btu/hr/ft). During the test when
the feed rate was 20 lb/hr, the inlet and outlet temperatures of
the feed were 60 and 200°C respectively. Sinilarly air at an
inlet temperature of 60°C will be sunplied teo fhe Feat exchanger
and the makimum attainable temperature at desired flow rates

will be examined in the subsequent tests.
PLANT VIEIT

Before testing this heat exchanger, a visit was made to the
‘luscle Shoals unit of TVA to examine the cornmeal adsorber
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facility which is already in place and functional. In addition,
a future visit is also planned to examine the facility at Purdue

University.
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